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DETAILED ACTION 

1 . A request for continued examination under 37 CFR 1.114, including the fee set forth in 
37 CFR 1 .17(e), was filed in this application after final rejection. Since this application is 
eligible for continued examination under 37 CFR 1.114, and the fee set forth in 37 CFR 1 .17(e) 
has been timely paid, the finality of the previous Office action has been withdrawn pursuant to 
37 CFR 1.114. Applicant's submission filed on July 1, 2005 has been entered. Claims 1-4 and 
6-21 are pending. 

Response to Arguments 

2. Applicant's arguments with respect to claims 1 and 9 have been considered but are moot 
in view of the new ground(s) of rejection necessitated by Applicant's amendment. 

Claim Rejections - 35 USC §101 

3. 35 U.S.C. 101 reads as follows: 

Whoever invents or discovers any new and useful process, machine, manufacture, or composition of matter, or 
any new and useful improvement thereof, may obtain a patent therefor, subject to the conditions and 
requirements of this title. 

4. Claims 1-4 and 6-21 are rejected under 35 U.S.C. 101 because the claimed invention is 
directed to non-statutory subject matter. 

With respect to claims 1-4 and 6-14, the language of the claims raises a question as to 
whether the claims are directed merely to abstract ideas that are not tied to a technological art, 
environment or machine which would result in a practical application producing a concrete, 
useful and tangible result to form the basis of statutory subject matter under 35 U.S.C. 101 . 
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One simple remedy could be to replace the term "method" with —computer-implemented 
method— in the preamble of each claim. 

With respect to claims 15-19, the language of the claims raises a question as to whether 
the claims are necessarily implemented in hardware and instead directed merely to an 
arrangement of software per se, which is not tangible and therefore non- statutory. 

With respect to claims 20 and 21, the language of the claims raises a question as to 
whether the claims are limited to tangible embodiments. Absent any explicit and deliberate 
definitions in the specification, the recited "computer readable medium" may include intangible 
embodiments. As such, the claims are not limited to statutory subject matter and are therefore 
non-statutory. 

Claim Rejections - 35 USC §103 

5. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set forth in 
section 102 of this title, if the differences between the subject matter sought to be patented and the prior art are 
such that the subject matter as a whole would have been obvious at the time the invention was made to a person 
having ordinary skill in the art to which said subject matter pertains. Patentability shall not be negatived by the 
manner in which the invention was made. 

6. Claims 1-4, 6-8, 20 and 21 are rejected under 35 U.S.C. 103(a) as being unpatentable 
over U.S. Pat. No. 5,903,899 to Steele, Jr. (art of record, "Steele") in view of U.S. Pat. No. 
6,442,751 to Cocchi et al. (art now made of record, "Cocchi") in view of U.S. Pat. No. 6,304,949 
to Houlsdworth (art of record, "Houlsdworth"). 
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With respect to claim 1 (currently amended), Steele discloses a method of tracking 
references to objects of an object-oriented programming environment (see, for example, the 
abstract), said method comprising: 

(a) determining whether a command is likely to place a reference to an object on an 
execution stack which is used to execute computer program code in said object-oriented 
programming environment (see, for example, column 8, lines 28-39, which shows determining 
whether the stack operands and results of an instruction or command are references, i.e. 
references to objects, and column 5, lines 62-65, which shows that the stack is used to execute 
computer program code). 

Steele does not expressly disclose: 

(b) determining whether there is a change in the flow control between the time said 
command is likely to place said reference to said object on said execution stack and the time said 
reference is used to access said object when said determining determines that said command is 
likely to place a reference to an object on an execution stack. 

However, Cocchi teaches a method of tracking the types of local variables across 
subroutines (see, for example, column 4, lines 53-64), so as to precisely determine, for garbage 
collection, which local variables are references to heap-allocated objects (see, for example, 
column 1, lines 44-51). The local variables, and thus the references to the objects, are stored on 
a stack (see, for example, column 1, lines 14-16). Cocchi teaches identifying calls to the 
subroutines (see, for example, column 6, lines 6-18), or in other words, determining whether 
there are changes in the flow of control (see, for example, column 2, lines 45-48). The changes 
in the flow of control are between the time that the local variables are assigned and the time that 
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the local variables are accessed within the subroutines (see, for example, column 6, lines 1-5). 
Cocchi discloses that the method enables a garbage collector to identify dead objects and live 
objects, pointed to by references on the stack, even with the use of Java's JSR-subroutines (see, 
for example, column 9, lines 9-30) for which normal static bytecode analysis may not suffice 
(see, for example, column 2, lines 26-44). 

Like Cocchi, Steele teaches locating the references stored on the stack for garbage 
collection in Java programs (see, for example, column 4, lines 23-29 and 62-66). One of 
ordinary skill in the art would have been motivated to improve the precision of Steele's garbage 
collection with the features taught by Cocchi, so as to identify references to objects even in the 
presence of Java's JSR-subroutines. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to supplement the method of Steele with the features taught by Cocchi, such 
that Steele determines whether there is a change in the flow control between the time said 
command is likely to place said reference to said object on said execution stack and the time said 
reference is used to access said object when said determining determines that said command is 
likely to place a reference to an object on an execution stack. 

Steele also discloses: 

(c) translating said command into another command when said determining determines 
that there is a change in the flow control (see, for example, column 8, lines 28-39, which shows 
replacing or translating the instruction into another instruction); and 

(d) placing a reference to said object on a reference stack associated with said execution 
stack when said another command is executed (see, for example, column 7, lines 33-56, which 
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shows placing references on a reference stack during execution, and column 6, lines 57-65, 
which shows that reference stack is designated to store only references). 

Steele does not expressly disclose the limitation wherein said reference stack is not used 
to execute computer program code and is designated to store only references to objects which 
have been stored. in a heap. 

However, Houlsdworth teaches a method of increasing the efficiency of garbage 
collection in a multi-threaded system (see, for example, column 1, lines 57-60). Houlsdworth 
discloses a reference stack that is separate from the stack frames used to execute computer 
program code (see, for example, column 5, lines 21-26) and is designated to store only references 
to objects stored in a heap (see, for example, column 4, lines 23-30). 

Like Houlsdworth, Steele discloses multi-threaded systems (see, for example, column 6, 
lines 50-55). One of ordinary skill in the art would have been motivated to increase the 
efficiency of Steele's garbage collection in such multi-threaded systems with the features taught 
by Houlsdworth. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to supplement the method of Steele with the features taught by 
Houlsdworth, such that said reference stack is not used to execute computer program code and is 
designated to store only references to objects which have been stored in a heap. 

With respect to claim 2 (previously presented), the rejection of claim 1 is incorporated, 
and Steele also discloses the limitation wherein said object-oriented programming environment 
is a Java compliant operating environment (see, for example, column 4, lines 62-66). 
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With respect to claim 3 (original), the rejection of claim 2 is incorporated, and Steele also 
discloses the limitation wherein said determining of whether a command is likely to place a 
reference on said execution stack is performed during Java Bytecode verification (see, for 
example, column 16, lines 10-18, which shows performing the determination when verifying 
Java bytecode). 

With respect to claim 4 (original), the rejection of claim 3 is incorporated, and Steele also 
discloses the limitation wherein said determining of whether a command is likely to place a 
reference on said execution stack operates to determine whether a Getfield, Aload, Getstatic, or 
Return command is being performed (see, for example, column 13, lines 46-56, which shows 
identifying "getfield" and "getstatic" instructions for use with the reference stack, and column 7, 
line 65 to column 8, line 15, which shows the same for the "aload" instruction, and see, for 
example, column 8, lines 28-39, which shows identifying stack results, i.e. return values 
associated with a return command, as references). 

With respect to claim 6 (previously presented), the rejection of claim 4 is incorporated, 
and Steele also discloses determining whether a "putfield" instruction is likely to place a 
reference to an object on the execution stack (see, for example, column 13, lines 46-56). 

Houlsdworth further discloses: 

(a) determining whether a Putfield command is likely to overwrite a reference to an 
object on the execution stack before said reference is used when said determining determines that 
there is not a change in the flow control (see, for example, column 6, lines 41-48, which shows 
detecting or determining whether a reference to an object on the execution stack is overwritten). 
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Steele also discloses: 

(b) translating said command into another command when said determining determines 
that there is a Putfield command is likely to overwrite a reference to an object on the execution 
stack before said reference is used (see, for example, column 8, lines 28-39, which shows 
replacing or translating the instruction into another instruction). 

With respect to claim 7 (original), the rejection of claim 1 is incorporated, and 
Houlsdworth further discloses the limitation wherein said reference stack and said execution 
stack have the same size (see, for example, column 5, lines 26-33, which shows that each 
reference stack is the same size as the stack frame, and column 4, lines 23-30, which shows that 
each stack frame in the execution stack has such a reference stack). 

With respect to claim 8 (original), the rejection of claim 1 is incorporated, and Steele also 
discloses the limitation wherein at least one reference to an object is stored in an entry with an 
offset that is the same as the offset used to store said at least one reference in said execution 
stack, when said another command is executed (see, for example, column 14, lines 21-46, which 
shows that the references are stored in slots or entries and that the offsets are numbered such that 
the ordering of the offsets is the same as the original). 

With respect to claim 20 (currently amended), the limitations recited in the claim are 
analogous to those of claim 1 (see the rejection of claim 1 above). Steele also discloses a 
computer readable medium including computer program code (see, for example, column 17, 
lines 20-27). 
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With respect to claim 21 (previously presented), the rejection of claim 20 is incorporated, 
and the limitations recited in the claim are analogous to those of claim 2 (see the rejection of 
claim 2 above). 

7. Claims 9, 10, 15 and 16 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Steele in view of Houlsdworth. 

With respect to claim 9 (currently amended), Steele discloses a method of tracking 
references to Java objects in a Java programming environment (see, for example, the abstract and 
column 4, lines 62-66). 

Steele discloses determining whether the stack operands and results of an instruction or 
command are references, i.e. references to objects (see, for example, column 8, lines 28-39, but 
does not expressly disclose: 

(a) determining whether said Java command is likely to place the only reference to a Java 
object on the execution stack, wherein said reference is a direct reference to said Java object 
which has been stored in a heap designated for storing objects. 

However, Houlsdworth teaches a method of increasing the efficiency of garbage 
collection in a multi-threaded system (see, for example, column 1, lines 57-60). Houlsdworth 
discloses determining whether a reference on the execution stack is the only reference to a Java 
object stored in a heap (see, for example, column 4, lines 12-19 and 23-30). The reference is a 
direct reference to the object (see, for example, column 4, lines 32-37). 

Like Houlsdworth, Steele teaches garbage collection (see, for example, column 4, lines 
23-29) and also discloses multi -threaded systems (see, for example, column 6, lines 50-55). One 
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of ordinary skill in the art would have been motivated to increase the efficiency of Steele's 
garbage collection in such multi-threaded systems with the features taught by Houlsdworth. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to supplement the method of Steele with the features taught by 
Houlsdworth, such that Steele determines whether said Java command is likely to place the only 
reference to a Java object on the execution stack, wherein said reference is a direct reference to 
said Java object which has been stored in a heap designated for storing objects. 

Steele also discloses: 

(b) translating said command into another command when said determining determines 
that said Java command is likely to place the only reference to a Java object on the execution 
stack (see, for example, column 8, lines 28-39, which shows replacing or translating the 
instruction into another instruction, and column 7, lines 57-64); 

(c) executing said another Java command (note that the instructions or commands are 
inherently executed); 

(d) placing a reference to said object on a reference stack associated with said execution 
stack when said another command is executed (see, for example, column 7, lines 33-56, which 
shows placing references on a reference stack during execution); and 

(e) wherein said determining of whether said Java command is likely to place the only 
reference to a Java object on the execution stack is performed during Java Bytecode verification 
(see, for example, column 16, lines 10-18, which shows performing the determination when 
verifying Java bytecode). 
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With respect to claim 10 (original), the rejection of claim 9 is incorporated, and Steele 
also discloses the limitation wherein said determining that said Java command is likely to place 
the only reference to a Java object on the execution stack further comprises: 

(a) determining whether a Getfield, Aload, Getstatic, or Areturn command is being 
performed (see, for example, column 13, lines 46-56, which shows identifying "getfield" and 
"getstatic" instructions for use with the reference stack, and column 7, line 65 to column 8, line 
15, which shows the same for the "aload" instruction, and see, for example, column 8, lines 28- 
39, which shows identifying stack results, i.e. return values associated with an "areturn" 
command, as references). 

With respect to claim 15 (currently amended), the limitations recited in the claim are 
analogous to those of claim 9 (see the rejection of claim 9 above). Steele also discloses a Java 
bytecode verifier (see, for example, column 16, lines 10-18). 

With respect to claim 16 (original), the rejection of claim 15 is incorporated, and the 
limitations recited in the claim are analogous to those of claim 10 (see the rejection of claim 10 
above). 

8. Claims 1 1-14 and 17-19 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Steele in view of Houlsdworth, as applied to claims 10 and 16 above, respectively, and further in 
view of Cocchi. 

With respect to claim 1 1 (currently amended), the rejection of claim 10 is incorporated, 
but Steele does not expressly disclose the limitation wherein said determining that said Java 
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command is likely to place the only reference to a Java object on the execution stack further 
comprises: 

(a) determining whether there is a change in the flow control. 

However, Cocchi teaches a method of tracking the types of local variables across 
subroutines (see, for example, column 4, lines 53-64), so as to precisely determine, for garbage 
collection, which local variables are references to heap-allocated objects (see, for example, 
column 1, lines 44-51). The local variables, and thus the references to the objects, are stored on 
a stack (see, for example, column 1, lines 14-16). Cocchi teaches identifying calls to the 
subroutines (see, for example, column 6, lines 6-18), or in other words, determining whether 
there are changes in the flow of control (see, for example, column 2, lines 45-48). Cocchi 
discloses that the method enables a garbage collector to identify dead objects and live objects, 
pointed to by references on the stack, even with the use of Java's JSR-subroutines (see, for 
example, column 9, lines 9-30) for which normal static bytecode analysis may not suffice (see, 
for example, column 2, lines 26-44). 

Like Cocchi, Steele teaches locating the references stored on the stack for garbage 
collection in Java programs (see, for example, column 4, lines 23-29 and 62-66). One of 
ordinary skill in the art would have been motivated to improve the precision of Steele's garbage 
collection with the features taught by Cocchi, so as to identify references to objects even in the 
presence of Java's JSR-subroutines. 

Therefore, it would have been obvious to one of ordinary skill in the art at the time the 
invention was made to supplement the method of Steele with the features taught by Cocchi, such 
that Steele determines whether there is a change in the flow control. 
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With respect to claim 12 (original), the rejection of claim 1 1 is incorporated, and Steele 
also discloses determining whether a "putfield" instruction is likely to place a reference to an 
object on the execution stack (see, for example, column 13, lines 46-56). 

Houlsdworth further discloses the limitation wherein said determining of whether said 
Java command is likely to place the only reference to a Java object on the execution stack further 
comprises: 

(a) determining whether a Putfield command is likely to overwrite a reference to an 
object on the execution stack before said reference is used (see, for example, column 6, lines 41- 
48, which shows detecting or determining whether a reference to an object on the execution stack 
is overwritten). 

With respect to claim 13 (original), the rejection of claim 12 is incorporated, and 
Houlsdworth further discloses the limitation wherein said reference stack and said execution 
stack have the same size (see, for example, column 5, lines 26-33, which shows that each 
reference stack is the same size as the stack frame, and column 4, lines 23-30, which shows that 
each stack frame in the execution stack has such a reference stack). 

With respect to claim 14 (original), the rejection of claim 13 is incorporated, and Steele 
also discloses the limitation wherein at least one reference to a Java object is stored in an entry 
with an offset that is the same as the offset used to store said at least one reference in said 
execution stack, when said another command is executed (see, for example, column 14, lines 21- 
46, which shows that the references are stored in slots or entries and that the offsets are 
numbered such that the ordering of the offsets is the same as the original). 
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With respect to claim 17 (original), the rejection of claim 16 is incorporated, and the 
limitations recited in the claim are analogous to those of claim 1 1 (see the rejection of claim 1 1 
above). 

With respect to claim 18 (original), the rejection of claim 16 is incorporated, and the 
limitations recited in the claim are analogous to those of claim 12 (see the rejection of claim 12 
above). 

With respect to claim 19 (original), the rejection of claim 16 is incorporated, and the 
limitations recited in the claim are analogous to those of claims 17 and 18 (see the rejections of 
claims 17 and 18 above). 

Conclusion 

9. Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Michael J. Yigdall whose telephone number is (571) 272-3707. 
The examiner can normally be reached on Monday through Friday from 7:30am to 4:00pm, 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Tuan Q. Dam can be reached on (571) 272-3695. The fax phone number for the 
organization where this application or proceeding is assigned is 571-273-8300. 
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Information regarding the status of an application may be obtained from the Patent 
Application Information Retrieval (PAIR) system. Status information for published applications 
may be obtained from either Private PAIR or Public PAIR. Status information for unpublished 
applications is available through Private PAIR only. For more information about the PAIR 
system, see http://pair-direct.uspto.gov. Should you have questions on access to the Private PAIR 
system, contact the Electronic Business Center (EBC) at 866-217-9197 (toll-free). 
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